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مرولاعوجربةطبترملالماوعلاديدحتلةساردلاهذهتيرجأ:ثحبلافادهأ
فدهباوجلوعنيذلاميقتسملاونولوقلاناطرسىضرملةحارجلادعبركبملا
.ءافشلا

لاصئتسلالاوعضخنيذلايلاوتلاىلعىضرملاعيمجةعجارممت:ثحبلاقرط
ربمسيدىلإ٢٠١٤ريانينمةرتفلايفميقتسملاونولوقلاناطرسليجلاعلا

يفمهتعباتمتمتوأدعاسملايئايميكلاجلاعلاامإىضرملاعيمجىقلت.٢٠١٦
ةيفيرلاقطانملاىلإىضرملايمتني.يعاعشلإاجلاعلاومارولأابطلونابدهعم
.اوخنوتخبربيخةعطاقمبونجيف

للاخيفةحارجلادعبمروللعوجرهيدلمهنم٢٨؛اضيرم٧٢انلجس:جئاتنلا
ركبملاساكتنلااناكو،ريغتملايداحأليلحتيف.)ركبمعوجر(ىلولأانيتنسلا
٦٠نمرثكأنسلايفمدقتلابظوحلملكشباطبترمنولوقلاناطرسىضرمل
راشتنلااوتلصؤتسايتلادقعلاددع،ةيضرملاةلحرملا،ةيدقعلاةلاحلا.اماع
اماع٦٠رمعلازواجتناك،تاريغتملاددعتملاليلحتلامادختساب.جرشلالوح
لجس.مروللركبملاعوجرللةلقتسمتاؤبنتةيوافميلةدقع١٢نملقألاصئتساو
.ةساردلاهذهيف)٪٤٢.٨(راشتنلالاعويشرثكلأاعقوملادبكلا

دقعلانم١٢نملقألاصئتساومدقتملانسلانأةساردلاترهظأ:تاجاتنتسلاا
ديدحت.ةحارجلادعبركبملاعوجرللةريبكتاؤبنتيهةحارجلاءانثأةيوافميللا
نكميةروطمةيجلاعقرطبةعباتملاءانثأةيلاعلارطاخملايوذىضرملاءلاؤه
.ضرمنودبةايحلاديقىلعءاقبلانسحينأ
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Abstract

Objectives: We conducted this study to determine the

factors associated with early postoperative recurrence in

colon cancer patients treated with curative intent.

Methods: All consecutive patients who underwent cura-

tive resection for colon cancer between January 2014 and

December 2016 were reviewed. All patients received

either adjuvant chemotherapy or follow-up at the Bannu

Institute of Nuclear Medicine Oncology and Radio-

therapy (BINOR). The patients lived in rural areas of

southern Khyber Pakhtunkhwa province.

Results: We enrolled 72 patients, 28 of whom experi-

enced a postoperative recurrence within 2 years (early

recurrence). In univariate analysis, postoperative early

relapse was significantly correlated with advanced age

(>60 years, p ¼ 0.030), nodal status (p ¼ 0.012), patho-

logical stage (p ¼ 0.013), number of nodes removed

(p < 0.001), and perineural invasion (p ¼ 0.044). In

multivariate analysis, age more than 60 years (p ¼ 0.031)

and fewer than 12 lymph nodes removed (p ¼ 0.003) were

independent predictors for early recurrence. The liver was

the most common site of recurrence (42.8%) in this study.

Conclusion: Our results showed that advanced age and

the removal of fewer than 12 lymph nodes during surgery

were significant predictors for early postoperative recur-

rence. Identification of high-risk patients during follow-

up with enhanced therapeutic modalities can improve

disease-free survival.
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Introduction

Colorectal cancer (CRC) is the second leading cause of
mortality among all cancers worldwide.1 The incidence and
mortality of colorectal cancer varies globally mostly by

race and ethnicity, with recent data suggesting the highest
number of deaths due to CRC in blacks.2 In the US, CRC
is the second leading cause of cancer-related deaths.3 In the

Eastern Mediterranean Region (EMR), there has been an
increase in CRC mostly among populations aged less than
50 years.4 The incidences of CRC are relatively lower in
Arab countries than worldwide but the population is much

younger than reported previously.5

Pakistan has no national cancer registry; thus, incidence
and mortality data are lacking. Previous single-institution

studies in Pakistan indicated that colon cancer is mostly
seen in younger populations.6 An annual report from
Shaukat Khanum Memorial Cancer Hospital, Lahore

reported CRC to be the second most common malignancy
diagnosed among patients in 2016.7

The number of CRC cases is increasing, especially in low-
and middle-income countries. The adoption of western life-

styles and lack of screening programmes may have contrib-
uted to the increased colon cancer incidence. The
environmental risk factors linked to CRC are alcohol, to-

bacco use, obesity, excessive fat use, and red meat intake.8

Colon cancer can be either sporadic or familial. The two
most common inherited forms of CRC are hereditary non-

polyposis colorectal cancer (HNPCC) and familial adeno-
matous polyposis (FAP).

Standard colectomy with regional lymphadenectomy is

performed for colon cancer patients treated with curative
intent. Three to six months of perioperative chemotherapy
is the standard of care for high-risk stage II and stage III
disease. The overall 5-year survival rate is 60e65%, with

recurrence rates varying from 30 to 40% in patients
treated with curative intent. Almost 60e80% of re-
currences occur within 2 years after successful treatment.

Postoperative recurrence is associated with cancer-related
death in most cases. In stage IV colorectal cancer, a sub-
set of cases with liver metastasis can be treated with

curative intent. Recent advancements in molecular
profiling and novel agents such as bevacizumab and
cetuximab or panitumumab have improved the survival of
stage IV CRC.

Several prognostic factors adversely affecting disease
outcomes have been evaluated in recent decades, including
male sex, advanced stage, high grade, mucinous histology,
lymphovascular invasion (LVSI), perineural invasion (PNI),
and high serum carcinoembryonic antigen (CEA) levels.9,10

More than 60% of the population in Pakistan resides in
rural areas, which lack specialized health units. Bannu
Institute of Nuclear Medicine Oncology and Radiotherapy

(BINOR) was established in 2012 to provide standard clin-
ical oncology care to the population of southern Khyber
Pakhtunkhwa (KPK). Standard histopathology and surgical

oncology departments are also lacking in this region. Most of
the population is uneducated and has financial constraints.
In this context, we aimed to identify the prognostic factors
predicting early recurrence after curative surgery in our rural

population.

Materials and Methods

We retrospectively reviewed colon cancer patients treated
with curative intent between January 2014 and December

2016 for which a complete pathological report was available,
inclusive of clinicopathological characterizations. Manual
patient records were obtained from the hospital cancer reg-
istry. The patients resided in rural areas of District Bannu,

Karak, Lakki Marwat, Dera Ismail Khan, Tank, Kohat, and
Waziristan Agency. All included patients were aged 18 years
or above.

The patients underwent standard colectomy with or
without regional lymphadenectomy at Tertiary Care Hos-
pitals of Khyber Pakhtunkhwa Province. All patients

received adjuvant chemotherapy for high-risk stage II and
stage III colon cancer for 6 months postoperatively. Four
chemotherapy regimens were used; namely, modified 5-
fluorouracil, leucovorin, and oxaliplatin (mFOLFOX-6),

capecitabine and oxaliplatin (CapOx), infused 5-
fluorouracil/leucovorin (5FU/LV), and bolus 5FU/LV. The
doses were calculated according to the patients’ body surface

area (BSA).
We included both locoregional and distant recurrences in

our estimation of disease-free events within 2 years of suc-

cessful treatment completion. Recurrences were confirmed
radiologically by computed tomography (CT) or positron
emission tomography-CT (PET-CT) or by surgical inter-

vention with histopathology. Early postoperative recurrence
was defined as recurrence within 2 years after surgery.11

The follow-up protocol followed in BINOR included a
colonoscopy 1 year after surgery, with yearly chest X-ray and

CT of the abdomen and pelvis up to 5 years.
The clinic-pathological variables included for analysis

were laterality, tumour size, tumour stage, nodal stage,

anatomical stage grouping, number of nodes removed,
LVSI, PNI, grade, and histological type.

Statistical methods

Data were analysed using IBM SPSS Statistics for Win-
dows, version 20.0. The univariate analysis of clinic-

pathologic features between the two groups was compared
using chi-square tests. Independent predictive factors for
postoperative early recurrence were determined by

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Table 2: Correlations between postoperative early recurrence

and clinic-pathologic features of resected colon cancer patients

by multivariate Cox proportional hazards regression analysis.

Variables Coefficient SE P-

value

Odds

Ratio

95% CI

Age �60 vs. >60

years

�2.323 1.079 0.031 0.098 0.012

e0.812

Nodes removed

�12 vs > 12

3.123 1.039 0.003 22.713 2.963

e174.081
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multivariate Cox proportional hazards regression analysis.
P-values <0.05 were considered statistically significant.

Results

Patient characteristics

This study included 45 men and 27 women with a median
age of 52.5 years. Right and left-sided colon cancer occurred
in 38 and 34 patients, respectively. The median tumour size
Table 1: Univariate analysis of the correlations between post-

operative early recurrence and the clinicopathologic features of

patients with resected colon cancer.

Variable No

Recurrence

(n ¼ 44)

Early

Recurrence

(n ¼ 28)

P-

value

Age (years)

�60/>60 39 (88.6)/5

(11.4)

19 (67.9)/9

(32.1)

0.030

Sex:

Male/Female 29 (65.9)/15

(34.1)

16 (57.1)/12

(42.9)

0.454

Laterality:

Right/Left 23 (52.3)/21

(47.7)

15 (53.6)/13

(46.4)

0.914

T stage:

pT3/pT4 19 (43.2)/25

(56.8)

15 (53.6)/13

(46.4)

0.389

T size (cm):

<5/>5 20 (45.5)24

(54.5)

16 (44.4)/12

(33.3)

0.334

N stage:

pN0þ or pN1þ or NA/pN2 38 (89.4)/6

(13.6)

17 (60.7)/11

(39.3)

0.012

Pathological stage TNM:

Stage II/III/NA 17 (38.6)/26

(59.1)/1

(2.3)

2 (7.1)/25

(89.3)/1

(3.6)

0.013

Nodes removed (number):

<12/>12 17 (38.6)/27

(61.4)

25 (89.3)/3

(10.7)

<0.001

Resection margins:

Positive/Negative/NA 0 (0)/44

(100)/0 (0)

2 (7.1)/25

(89.3)/1

(3.6)

0.085

LVI:

Yes/No/NA 18 (40.9)/21

(47.7)/5

(11.4)

13 (46.4)/10

(35.7)/5

(17.9)

0.545

PNI:

Yes/No/NA 13 (29.5)/16

(36.4)/15

(34.1)

2 (7.1)/10

(35.7)/16

(57.1)

0.044

Grade:

2/3/NA 42 (95.5)/2

(4.5)/0 (0)

22 (78.6)/4

(14.3)/2

(7.1)

0.060

Histology:

Mucinous/Signet ring cells/

Adenocarcinoma not

otherwise specified

9 (20.5)/4

(9.1)/31

(70.5)

7 (25.0)/6

(21.4)/15

(53.6)

0.247

Table 3: Sites of recurrence in 28 patients with early

postoperative recurrence.

Recurrence site Frequency (%)

Liver 12 (42.86)

Lung 8 (28.57)

Locoregional 2 (7.14)

Multiple sites 6 (21.43)
was 4.2 cm and 36 patients had a tumour size >5 cm. Fifty-
one patients were diagnosed with stage III disease and 17
patients with pathological N2 disease. Forty-two patients

underwent inadequate lymph node dissection during surgery,
with fewer than 12 nodes removed. Only two patients had
positive margins in examination of histopathological speci-
mens after surgery. Moderately differentiated tumours were

observed in 64 patients and 31 patients were positive for
LVSI. 15 patients had PNI. Tumour histology included
adenocarcinoma not otherwise specified (NOS) and

mucinous adenocarcinoma in 36 and 16 patients, respec-
tively. The details of the clinic-pathological features are
shown in Table 1.

Postoperative early recurrence

In this study, 28 patients (38.9%) experienced a recur-

rence within 2 years after curative surgery. Univariate anal-
ysis revealed that age (p ¼ 0.030), nodal status (p ¼ 0.012),
stage (p¼ 0.013), number of nodes removed (p< 0.001), and
PNI (p ¼ 0.044) were significantly correlated with post-

operative early recurrences (Table 1). A multivariate cox
proportional hazard analysis performed to ascertain the
effect of age, stage, number of lymph nodes present,

number of lymph nodes dissected, and perineural invasion
on the likelihood of recurrence showed that age and
number of lymph nodes dissected were significant

contributors to early recurrence (Table 2).
Patients with fewer than 12 lymph nodes removed had a

22.7-fold increased risk of recurrence as compared to the risk

in patients with more than 10 lymph nodes removed
(HR ¼ 22.71, 95% CI ¼ 2.963e174.081, p ¼ 0.003). In
contrast, patients aged �60 years had a 0.098-fold lower risk
of recurrence as compared to the risk in patients aged >60

years (HR ¼ 0.098, 95% CI ¼ 0.012e0.812, p ¼ 0.031). The
liver was the most common site of recurrence (42.86%),
followed by the lungs (28.57%) (Table 3).
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Discussion

In our study, 28 (38.9%) patients had early postoperative

recurrences. The recurrence rates within 2e3 years of cura-
tive resection in previous studies were approximately 65e
80% depending upon stage and other prognostic factors.9,12

The prognostic factors for recurrence identified by
multivariate analysis in our study were age and number of
nodes removed during surgery.

Early recurrence in colon cancer is a major clinical
problem worldwide despite the use of adjuvant therapies.
There is an urgent need to identify the prognostic factors
associated with recurrence to identify high-risk populations.

In Pakistan, data on treatment outcomes and survival are
generally lacking. Univariate analysis in the present study
showed nodal status, advanced stage, and perineural inva-

sion to be predictive for early postoperative recurrence.
Three Japanese clinical trials on colon cancer showed that
lymph node metastasis and advanced stage increased the risk

of recurrence within 3 years after curative resection.13

Another study showed advanced T and N stages were
associated with increased risks of recurrence in both

univariate and multivariate analyses.14 In a retrospective
analysis, Elferink et al. reported increased risks of
locoregional recurrence for T3-T4 and node-positive tu-
mours.15 Early recurrences were also reportedly more

common in male patients with advanced T and N stages at
presentation, PNI, and lack of adjuvant chemotherapy in
stage III disease.16

In the present study, multivariate analysis showed that
age>60 years and the retrieval of fewer than 12 lymph nodes
during surgery were predictors for early recurrence. A pre-

vious study reported that young age was associated with
more recurrences but observed poor survival in patients
more than 80 years of age.17 These results are contrary to
those in our study; however, in our study, more than 80%

of patients were <60 years of age, which may have affected
our results. Older populations could be at an increased risk
for recurrence in our populations; other explanations

include suboptimal chemotherapy doses as well as
substandard surgeries and treatment gaps, as seen in our
rural population. However, one study showed an increased

risk of late recurrence with advancing age.18 As our study
only analysed early recurrence, studies with longer follow-
up are warranted.

In our study, the resection of fewer than 12 lymph nodes
during surgery was associated with a significant, approxi-
mately 23-fold increased risk of early recurrence compared to
that in patients with resection of more than 10 nodes. The

intergroup trial 0089 analysis showed that retrieval of more
than 15 nodes positively affected overall survival (OS) and
disease-free survival (DFS)19 and suggested this value should

be used as a prognostic factor in future trials. Previous
studies also showed that advanced stage and dissection of
fewer than 12 lymph nodes were associated with poor

outcome in regards to DFS.20 One study showed that a
cut-off of at least 20 lymph nodes during surgery was more
appropriate to establish colon cancer prognosis.21 A study
on stage II colon cancer reported that T4 tumours and

dissection of fewer than 12 lymph nodes were independent
risk factors for colon cancer recurrences.22 As the literature
suggests, the number of lymph nodes removed during
surgery has prognostic implications, especially on event-

free survival. The lack of surgical oncology units and low
uptake of multidisciplinary discussions in our region have
contributed to suboptimal surgeries. Histopathology reports

often lack information about predictive markers for prog-
nosis such as LVSI and PNI.

The liver was the most common site of recurrence in our

population. Cho et al. also reported the liver to be the most
common metastatic site in patients with early recurrence.23

Similarly, a study in Iran also showed the liver to be the
most common metastasis site for early recurrence.24

The limitations of this study are related to its retrospective
nature. As a single-institution study with a small sample size,
our results cannot be generalised to the whole population.

Furthermore, follow-up duration was too short to determine
overall survival and prognostic analysis. A large, multi-
institutional study at a national level is required to assess

colon cancer and its outcomes in our population, particularly
addressing the disparities across rural and urban populations
and family income levels. There is a large unmet need to
identify predictive markers of recurrence in middle-eastern

populations, as data are most commonly acquired in
Caucasian ethnicities and validated in Asian studies, high-
lighting the need for research in under-represented patients

in low- and middle-income countries. Our results emphasized
the need to recognize the specificities of populations and their
risk factors for relapse, to tailor appropriate follow-up

schedules, and ensure that curable relapses are identified
and the most effective and cost-effective procedures a
redelivered.

Our results also demonstrated clinical implications in our
settings. In particular, under-performing surgery in terms of
resected nodes indicates the need for optimization. Standard
follow-up guidelines need to be followed, especially in pa-

tients at high risk for recurrence.

Conclusions

To our knowledge, this is the first institutional report on
the identification of significant prognostic factors for early

postoperative recurrences in resected colon cancer patients in
a rural population of Pakistan. Elderly patients and low-
quality surgery were significantly associated with increased
risk in our subset of rural patients.

Recommendations

We recommend research implementation in low- and-
middle income countries to emphasize the value of science
and knowledge in these patient populations.
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